Selection pressures in the capsid genes of plant RNA viruses reflect mode of transmission.
To determine the selection pressures faced by RNA viruses of plants, patterns of nonsynonymous (dN) and synonymous (dS) substitution in the capsid genes of 36 viruses with differing modes of transmission were analysed. This analysis provided strong evidence that the capsid proteins of vector-borne plant viruses are subject to greater purifying selection on amino acid change than those viruses transmitted by other routes and that virus-vector interactions impose greater selective constraints than those between virus and plant host. This could be explained by specific interactions between capsid proteins and cellular receptors in the insect vectors that are necessary for successful transmission. However, contrary to initial expectations based on phylogenetic relatedness, vector-borne plant viruses are subject to weaker selective constraints than vector-borne animal viruses. The results suggest that the greater complexity involved in the transmission of circulative animal viruses compared with non-circulative plant viruses results in more intense purifying selection.